Critical thinking is necessary for academic success in higher education. Hence, universities seek various ways to integrate it in the programs to enhance the productivity of their graduates. This study presents the development of a predictive model for critical thinking ability using a combination of background, demographic, and psycho-educational variables. Data were collected from 9809 students entering Sultan Qaboos University between 2010 and 2013. The instruments included the Demographic Questionnaire, the Motivated Strategies for Learning Questionnaire, the College Readiness Survey Questionnaire, and the California Critical Thinking Skills Test. Results of the stepwise multiple linear regression analysis revealed that the final full model included gender, type of general diploma education, type of general diploma math subject, number of general diploma science subjects taken, overall general diploma GPA, general diploma math subject score, general diploma English language subject score, college readiness, self-efficacy for learning and performance, peer learning, rehearsal, and metacognitive self-regulation as collectively statistically significant predictors of the critical thinking ability. These variables collectively accounted for 8.7% of the variance in the critical thinking ability. A number of recommendations for teaching and researching critical thinking skill attainment evolve from this model.
INTRODUCTION
The nature of pedagogy in higher education requires students to be able to organize knowledge, develop and evaluate arguments, and come up with inferences. As such, critical thinking is necessary for academic success in higher education (Magno, 2010; Neisler, 1999; Paul & Elder, 2006) . However, students graduate from secondary school with skills below the expected levels for entrance into higher education. Specifically, there has been a concern about the adequacy of preparation of secondary school graduates in skills related to mathematics, reading comprehension, and writing (Gonzalez, Karoly, Constant, Salem, & Gold, 2008) . When considering Sultanate of Oman, each year between 40,000-50,000 students graduate from secondary school with only half of them being accepted into higher education institutions (Ministry of Education & the World Bank, 2012; Times News Service, 2014.) Of those, approximately 3,000 students are accepted at Sultan Qaboos University (SQU). Over half of the newly admitted students at SQU failed either the math or the technology placement examinations and fewer than 10% passed the examination for university readiness in English. It has been documented that students with better critical thinking skills tended to have higher levels of academic achievement (Ip, Lee, Lee, Chau, Wootton, & Chang, 2000; Phan, 2008; Hohmann & Grillo, 2014) . Therefore, it is important to identify factors that can facilitate the development of critical thinking skills for university students.
There are many conceptualizations of critical thinking. For example, Wade and Tavris (1987) state that critical thinking refers to "the ability and willingness to assess claims and make objective judgments on the basis of well-supported reason" (p. 308-309). Beyer (1984) described critical thinking as a combination of skills needed to analyze and evaluate information. Mayer and Goodchild (1990) defined critical thinking as an active and systematic process to understand and evaluate arguments. Despite differences among researchers in defining critical thinking, they tend to agree that critical thinking involves two components: skills or abilities and dispositions. The abilities which are recognized as related to the critical thinking include analyzing arguments, claims, or evidence; making inferences using inductive or deductive reasoning; making judgments or evaluations; making decisions or solving problems; asking and answering questions for clarification; defining terms; identifying assumptions; making interpretations and explanations; reasoning verbally; making predictions; seeing both sides of an issue (Lai, 2011) . Also, critical thinking includes the skill of argumentation (Davies, 2013) . The dispositions agreed to be relevant to the critical thinking include open-mindedness; fairmindedness; the propensity to seek reason; inquisitiveness; the desire to be wellinformed; flexibility; and respect for, and willingness to entertain, others' viewpoints (Lai, 2011) .
Based on these conceptualizations of critical thinking, several tests have been developed for measuring critical thinking such as the Watson-Glaser Critical Thinking Appraisal (Watson & Glaser, 1980) ; the Test on Appraising Observations (Norris & King, 1984) ; the Ennis-Weir Critical Thinking Essay Test (Ennis & Weir, 1985) ; the California Critical Thinking Skills Test (Facione, 1990) , and the Cornell Critical Thinking Test Level X (Ennis & Millman, 1985) . The California Critical Thinking Skills Test (CCTST) has been preferred compared to the other tests for the quality of its questions (Ingle, 2007) . A number of studies reported validity of the CCTST for samples of students from United States (Facione, 1990) , Iran (Khalili & Zadeh, 2003) , and United Kindom (O'Hare & McGuinness, 2015) . Instruction, April 2019 • Vol.12, No.2 The current study accepted that critical thinking is a conventional quantitative measure that can be calculated through the use of The California Critical Thinking Skills Test (CCTST). The CCTST was developed by Facione and Facione in the 1990s (Facinoe, 2011) . It is based on the American Philosophical Association Delhi consensus definition of critical thinking as the process of purposeful, self-regulatory judgement encompassing five core skills which are: interpretation, analysis, evaluation, inferences, explanation, and self-regulation. Interpretation involves categorization, decoding sentences, and clarifying meaning. Analysis includes examining ideas and, identifying and analyzing arguments. Evaluation refers to the assessment of the credibility of claims and arguments. Making inferences involves drawing conclusions after questioning evidence and speculating about alternatives and includes both inductive and deductive reasoning. Explanation includes articulating results, justifying procedures, and presenting arguments. Self-regulation involves self-examination and self-correction (Facione, 2013) .
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A limited number of studies have investigated correlates of critical thinking. For example, Ingle (2007) examined predictors of critical thinking ability among 296 community college and university students. Critical thinking was measured using the CCTST and the Ennis-Weir Critical Thinking Essay. Predictors included meta-cognitive self-regulation, elaboration, application, organization, peer learning, help seeking, type of collegiate institution, age, and gender of participant; controlling for intrinsic and extrinsic goal orientations. For each measure of the criterion variable, results of hierarchical linear regression analyses showed that meta-cognitive self-regulation and elaboration were the most robust predictors of critical thinking ability. Ingle called for more research on predictors of critical thinking ability among university students.
Using the California Critical Thinking Disposition Inventory and Heppner and Petersen's (1982) Problem Solving Inventory, Tümkaya, Aybek, & Aldağ (2009) examined the relationship between university students' critical thinking disposition and problem-solving skills as well as determining the differences based on gender, grade level, and field of study. The sample contained 353 volunteer male and female students from different university departments. Results revealed significant positive correlation between participants' level of critical thinking disposition and perceived problemsolving skills, meaning that a better disposition towards critical thinking was associated with greater problem-solving skills. Also, there were no significant gender differences on problem solving and critical thinking disposition. Additionally, social science students had higher levels of critical thinking dispositions compared to science students. Further, grade level was significantly related to both problems solving and critical thinking dispositions.
Using the Watson-Glaser Critical Thinking Appraisal as the measure of critical thinking, Magno (2010) investigated the effect of meta-cognition on critical thinking skills among 240 college students in the Philippines. Results of structural equation modeling showed a statistically significant relationship between meta-cognition and critical thinking. Magno asserted the importance of employing pedagogical strategies based on metacognitive skills in order to help facilitate the development of students' critical thinking skills. Mahapoonyanont (2012) examined factors related to critical thinking skills. The study was implemented in two phases. In phase one, the researcher conducted a meta-analysis of research studies related to the factors affecting critical thinking abilities of high school students from 1988 to 2008, while in phase two, the empirical data of students from basic education institutions was used for the development and verification of a causal model of factors that affect critical thinking. The results showed that the factors related to critical thinking skills were teaching methods, student reading ability, and child rearing. Results also revealed that reading ability was the factor most related to critical thinking skills followed by teacher roles in arranging student-centered learning environments. Moreover, a value of 0.64 was the predictive correlation of critical thinking ability, meaning that the causal factors of the model could explain variance of critical thinking skills at 64%.
Using a self-report of measure of critical thinking, which is a dimension of the Motivated Strategies for Learning Questionnaire, Uzuntiryaki-Kondakçi and Çapa-Aydin (2013) examined the extent to which meta-cognitive self-regulation and chemistry self-efficacy predicted critical thinking of 365 university students in Turkey. Chemistry self-efficacy refers to students' beliefs about their capabilities to do chemistry tasks successfully. Results of structural equation modeling showed that meta-cognitive selfregulation had statistically significant direct and indirect relationships with critical thinking through self-efficacy.
Using the California Critical Thinking Disposition Inventory (CCTDI) as a measure of the critical thinking, Arslan, Gulveren and Aydin (2014) investigated the critical thinking tendencies of higher education students in Turkey. A sample of 1,293 freshman and senior university students from different colleges were randomly selected to determine their critical thinking levels depending on demographic characteristics. The results illustrated that female students have more critical thinking abilities than male students. Also, students from Economics and Administrative Sciences had more critical thinking abilities than their counterparts from Education and Engineering. Karagol and Bekmezci (2015) conducted a study with 377 teacher candidates to investigate whether critical thinking dispositions and academic achievement scores differ according to gender, type of high school attended, specialization, and parents' income level. The findings revealed that gender, type of high school, and income level of parents did not have significant effects on critical thinking dispositions. Yet, significant relationships were found between critical thinking dispositions and academic achievements of teacher candidates.
In an Indonesian University, Indah and Kusuma (2016) analyzed evaluating essays written by 130 English major students and questionnaire data to assess the factors affecting the level of critical thinking. The analysis of students' written essays revealed a positive relationship between critical thinking and language mastery. Also, the findings revealed weak correlations between critical thinking and the following factors: students' cultural background, family background, family education, learning strategies, and reading habits. Instruction, April 2019 • Vol.12, No.2 Overall, it seems that there is limited research on predictors of critical thinking among university students. Besides the differences in the operational definition of critical thinking, factors considered in the previous studies were limited in scope. The present study attempts to address the gap in the literature by considering both background and demographic variables as well as psycho-educational variables. Also, the criterion variable is measured using the CCTST, which has been judged as a superior instrument for measuring critical thinking of university students (Ingle, 2007) . The importance of the current study stems from the notion that the development of critical thinking skills should be part of the educational curriculum at Sultan Qaboos University (Sultan Qaboos University, 2017). As such, identifying predictors of critical thinking among incoming university students should provide educators the ground for designing appropriate programs that would promote the development of critical thinking. Replication of the study is necessary to test the applicability of the findings in other similar university settings.

Research Question
This study was guided by the following research question: Which combination of background, demographic, and psycho-educational variables contribute most to the variance explained in the critical thinking ability of Sultan Qaboos University students?
METHOD
Sample
Data were collected for 9809 Omani students selected conveniently from the population of students entering Sultan Qaboos University (SQU) between 2010 and 2013. There were 4700 (47.9%) males and 5109 (52.1%) females. About 45.7% (4483) were graduates of the basic education schools and 54.3% (5326) were graduates of the nonbasic education schools. The term basic education refers to an educational system established in Oman in 1998. It lasts for ten years of study. At its end, the student moves to the post-basic education, which covers four semesters in two years. The non-basic education refers to the traditional educational system established in Oman in 1970. It consists of six years of elementary, three years of preparatory, and three years of secondary levels of study. Students in the basic education system study English language subject starting from the first grade whereas students in the non-basic education system study English language subject starting from the fourth grade.
About two-third of the students (6256) were admitted in science colleges and 3553 students were admitted in humanities colleges at SQU. The majority of the students (72.2%) studied pure mathematics in the general education diploma whereas (27.8%) studied applied mathematics. With respect to the number of science subjects taken in the general education diploma, 13.6% (1330) did not take any science subject, 1.4% (138) took one science subject, 5% (487) took two science subjects, and 80.1% (7854) took three science subjects.
Instrumentation
Three instruments were used in the study: The California Critical Thinking Skills Test (CCTST), the Motivated Strategies for Learning Questionnaire (MSLQ), and the
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International Journal of Instruction, April 2019 • Vol.12, No.2 College Readiness Survey Questionnaire (UR). The background data of the sample were obtained from the database of the Sultan Qaboos University Deanship of Admissions and Registration. In this study, validity of the items of the instruments was verified by asking a group of seven faculty members from College of Education and Language Center at Sultan Qaboos University to judge the clarity, relevance, and appropriateness of the items for the measurement purposes of the current investigation. According to the judges, no major changes were needed for the items. Following is a description of the instruments.
The Motivated Strategies for Learning Questionnaire (MSLQ)
This instrument was developed by Pintrich, Smith, Garcia, Mckeachie (1993) to measure motivational orientations and learning resources and strategies of college students. The Arabic version of the MSLQ was used in this study, which was validated for SQU students (Alkharusi, Neisler, Al-Barwani, Clayton, Al-Sulaimani, Khan, AlYahmadi, & Al-Kalbani, 2012) . It consisted of 65 items divided into two sections: a motivation section and a learning resources and strategies section. The motivation section consisted of 20 items assessing students' intrinsic goal orientation (4 items, α = .74), extrinsic goal orientation (4 items, α = .62), control beliefs about learning (4 items, α = .68), and self-efficacy (8 items, α = .93). The learning resources and strategies section consisted of 45 items assessing students' use of rehearsal (4 items, α = .69), elaboration (6 items, α = .75), organization (4 items, α = .64), metacognitive selfregulation (12 items, α = .79), time and study environment (8 items, α = .76), effort regulation (4 items, α = .69), peer learning (3 items, α = .76), and help seeking (4 items, α = .52). Responses were obtained on a 7-point Likert scale ranging from 1 (not at all true of me) to 7 (very true of me). Scoring of the negative items was reversed so that higher scores reflected a more positive motivational orientation and use of learning strategies. An average rating score was constructed for each component of the MSLQ.
The California Critical Thinking Skills Test (CCTST)
The CCTST was used to collect data on critical thinking ability of the participants. It is an intellectually challenging standardized 34 multiple choice-items instrument administered over a 45 minute period to test cognitive skills. The items are based on common topics intended to be of short, discipline-neutral content; problem statements; and scenarios grouped into six subscales including analysis, evaluation, inference, explanation, interpretation, and self-regulation (Facione, 2000) . Critical thinking ability was operationally defined as a total score summed across all items of the CCTST. The internal reliability coefficient for CCTST scores was .81 as computed using Kuder Richardson (KR-20) method.
The College Readiness Survey Questionnaire (UR)
This questionnaire mainly consisted of items adapted from the questionnaire developed by the TRIO Student Support Services program which is funded by the United States Department of Education. The original college readiness survey consisted of 53 items measured on a 7-point Likert-type scale. The UR measured students' readiness for college in terms of their perceptions about academic confidence, financing college, Vol.12, No.2 reasons for going to college, tackling college, teachers, career awareness, reading and writing, math and science, and social support. The items of this questionnaire were translated from English to Arabic by the faculty research team. This questionnaire was also modified by the research team with respect to some cultural issues and research aims. The reading and writing items included students' perceptions about their skills in Arabic and English because Arabic is the mother tongue of this population all of whom have also studied English as a foreign language. Additional items regarding students' perceptions about their computer skills were included in the questionnaire. The final version of the UR consisted of 67 items. An overall college readiness level was constructed by an average rating score across all items. The reliability coefficient was .76 as measured by Cronbach alpha.
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Procedures
For each cohort between 2010 and 2013, permission to collect data from the students was requested and obtained from the University administration. The research team informed the students that a study was being conducted to identify predictors of critical thinking of university students. Then, the team requested the participation of the students. Emphasis was placed on the fact that information to be gathered would not influence their admission in the university in any way and that the study would potentially lead to improve learning in the university. Students who wished to participate in the study were given the CCTST, MSLQ, and the UR.
Analysis
Means and standard deviations were computed to describe the sample in terms of the variables considered in the study. A stepwise multiple linear regression analysis was conducted to identify the factors that most contribute to the variance explained in the critical thinking ability. Factors considered in the analysis were gender, type of school education, type of mathematics subject taken in the general education diploma, type of college, general education diploma average score, general education diploma mathematics subject score, general education diploma English language subject score, number of science subjects taken in the general education diploma, university readiness, motivational traits, and learning strategies. The dependent variable was the total critical thinking score obtained on the CCTST. Gender, type of school education, type of mathematics subject, and type of college were dummy coded as 0 for males and 1 for females; 0 for basic education and 1 for non-basic education; 0 for applied mathematics and 1 for pure mathematics; and 0 for science colleges and 1 for humanities colleges; respectively.
Prior to the analysis, an evaluation of the assumptions of normality, linearity, homoscedasticity as well as multicollinearity and singularity was performed on the data. Figure 1 and Figure 2 show a distribution of the residuals. The scatterplot of residuals against predicted dependent variable scores showed that the residuals were approximately distributed in a rectangular shape with a concentration of scores along the center. As such, as shown in Figure 1 and Figure 2 , the assumptions of normality, linearity, and homoscedasticity were met. It was also found that the highest bivariate correlation among the independent variables did not exceed .65. In addition, the values of the tolerances ranged between .231 and .977. Also, the values of the variance inflation factor ranged between 1.024 and 4.335. According to Tabachnick and Fidell (2001) , these results led to a conclusion that there was no concern about multicollinearity and singularity. Table 1 presents descriptive statistics of the variables considered in the analysis. A stepwise multiple linear regression analysis was conducted to identify which combination of variables contribute most to the variance explained in the critical thinking ability of the university students. The dependent variable was the total critical thinking score obtained on the CCTST. In twelve steps, the full model included gender, type of school education, type of mathematics subject taken in the general education diploma, general education diploma average score, general education diploma mathematics subject score, general education diploma English language subject score, number of science subjects taken in the general education diploma, university readiness, self-efficacy for learning and performance, rehearsal, self-regulation, and peer learning as collectively statistically significant predictors of the critical thinking ability. Table 2 The calculated effect size of the model was .095, which is considered close to the "medium" effect according to Cohen's (1988) classification of small (.02), medium (.15), and large (.35) effect sizes. As shown in Table 2 , each of the general education diploma average score, general education diploma mathematics subject score, general education diploma English language subject score, number of science subjects taken in the general education diploma, self-efficacy for learning and performance, and self-regulation associated positively with the critical thinking ability after controlling other variables. University readiness, rehearsal, and peer learning regulation associated negatively with the critical thinking ability after controlling for other variables. Also, females scored on average higher than males in the CCTST after controlling for other variables. Basic education students scored on average higher than non-basic education students in the CCTST after controlling other variables. On average, students having pure mathematics scored in the CCTST higher than those having applied mathematics. The regression analysis excluded intrinsic goal orientation, extrinsic goal orientation, control of learning beliefs, elaboration, organization, time and study environment, effort regulation, and helpseeking as having a statistically predictive value of the critical thinking ability.
FINDINGS
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In order to assess the unique contribution of the independent variables to the total variance of the dependent variable, a squared semi-partial correlation coefficient (sr 2 ) was computed for each variable as presented in Table 2 . Results revealed that the largest contributor to the total variance of the critical thinking ability scores was the English language subject score obtained by the student in the general education diploma. The least contributor to the total variance of the critical thinking ability scores was the number of science subjects taken in the general education diploma.
DISCUSSION
Overall, the results contribute to the limited research literature investigating predictors of critical thinking ability of university students (Ingle, 2007; Magno, 2010; Uzuntiryaki-Kondakçi & Çapa-Aydin, 2013) . These results allow researchers and educational practitioners to formulate a predictive model of critical thinking at university level based on cognitive and motivational factors as well as background and demographic factors. For example, as shown in the present study, male students coming from non-basic general education diploma schools with fewer science courses and poor performance in English language and mathematics could be asked upon entry to the university to enroll in foundation programs aimed at enhancing their cognitive skills to develop better critical thinking ability. Also, the present study showed that peer learning negatively predicted critical thinking ability after controlling for other predictor variables. This implies that peer learning, as a learning strategy, might not have been thoughtfully planned and implemented in the general education diploma schools. Research has shown that peer learning might have an adverse effect on critical thinking when peer interaction involves copying assignments rather than ensuring peers understand the information (Slavin, 1996; Van Meter & Stevens, 2000; Williams & Worth, 2001 ).
Although past research using the Watson-Glaser Critical Thinking Appraisal revealed contradictory results regarding gender differences in the ability to think critically (Ingle, 2007) , the present study found that females outperformed males on the CCTST after controlling for other predictor variables. One possible explanation for the gender-based
International Journal of Instruction, April 2019 • Vol.12, No.2 variation in the critical thinking ability could be that female students tended to be more motivated for learning than male students (Shekhar & Devi, 2012) . Another possible explanation could be that female students tended on average to outperform male students in the secondary school (Fortin, Orepoulos, & Phipps, 2015) .
With regard to future research, it would be useful to consider developing a taxonomy of cognitive and non-cognitive dimensions of university students to be used for improving the critical thinking ability. Also, future researchers might consider including other intrapersonal variables in the prediction model of the critical thinking ability of university students. Further, it would be useful to test the validity of the model using samples from other colleges and universities in the Sultanate of Oman.
Further, future research might explore the relevance of the recent additions to the debate about the nature and definition of critical thinking. For example, must critical thinking have discipline specific definitions as Moore (2011) suggests or are there specific transferrable skills that can be taught across disciplines as Davies (2013) and Faccione (1990 Faccione ( , 2013 argue? While the current study was based on the latter, it is possible that the CCTST focuses on specific discipline skills related to medicine, nursing, engineering and education. If so, while the improvements in critical thinking skill attainment in those colleges may be valid, it is possible that other critical thinking skills may have been learned in other colleges but went untested in the present research study.
CONCLUSION
The purpose of this study was to investigate predictors of critical thinking ability among Sultan Qaboos University students. This was done through the development of a predictive model using demographic, background, and psycho-educational variables. In conclusion, the results revealed that the final full model included gender, type of general diploma education, type of general diploma math subject, number of general diploma science subjects taken, overall general diploma GPA, general diploma math subject score, general diploma English language subject score, college readiness, self-efficacy for learning and performance, peer learning, rehearsal, and metacognitive self-regulation as collectively statistically significant predictors of the critical thinking ability. It accounted for 8.7% of the variance in the critical thinking ability. The English language subject score obtained by the student in the general education diploma was the most robust predictor of the critical thinking ability. Thus, the results of the study illustrate the need for additional empirical investigation about predictors of the critical thinking. Also, the results highlight the need for educators at the secondary school level to fostering on what might facilitate the development of the critical thinking ability of the students.
Finally, although the findings of the current study provide the basis for designing support programs to help students develop their critical thinking ability, there are limitation to be considered when interpreting the findings. Specifically, the findings do not imply causal relationships despite the longitudinal nature of the data. Replicating the study using data drawn from different cohorts and universities might maximize the generalizability of the findings.
